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 KHFWDUHV DUH GLVWXUEHG E\ PLQLQJ DFWLYLWLHV DV SLW ZDVWH GXPSV DQG WDLOLQJ GDPV WKH ODFN RI DWWHQWLRQ WR
XQGHVLUDEOH LVVXHV LV LQ FRQIOLFW WR VXVWDLQDEOHGHYHORSPHQW FULWHULD LQRSHQSLWPLQLQJSURMHFW ,W LV H[SHFWHG WKDW
ZLWKLQDSHULRGRIWR\HDUVWKHFRQVXPSWLRQRIPLQHUDOVZLOOLQFUHDVHE\DIDFWRURIDERXW7KLVPHDQVORZHU
JUDGHRUHVDUHJRLQJWREHH[SORLWHGDQGDVDUHVXOWPRUHZDVWHDQGWDLOLQJDUHJRLQJWREHJHQHUDWHGLQWKHVWULSSLQJ
DQGSURFHVVLQJVWDJHV UHVSHFWLYHO\7KHUHIRUH LQ WR\HDUV IURPQRZ WKHPLQLQJDFWLYLWLHVZLOOKDYHPDLQ
FKDUDFWHULVWLFVDQGWKH\DUHWKHRUHJUDGHVDUHORZHUWKDQSUHVHQWRUHZLOOEHPLQHGIURPGHHSHUWKDQQRZ
ODUJHUDPRXQWRIZDVWHPXVWEHUHPRYHGLQRUGHUWRUHDFKORZHUJUDGHRUHVIURPGHSWKDQGWKHVFDOHRIPLQHVZLOO
FKDQJH IURP ODUJH WR*LDQW0LQHVZKLFK UHTXLUHVDSURGXFWLRQSHUGD\ RUHDQGZDVWH LQFUHDVH WRPRUH WKDQRQH
PLOOLRQWRQVSHUGD\>@
 7KH FRQFHSW RI VXVWDLQDEOHGHYHORSPHQW JDLQHG LQWHUQDWLRQDO UHFRJQLWLRQ DW WKH8QLWHG1DWLRQ
V(DUWK6XPPLW
&RQIHUHQFHLQ5LRGH-DQHLUR%UD]LOLQ6XVWDLQDEOH
GHYHORSPHQW KDV EHHQ GHILQHG DV GHYHORSPHQW WKDW PHHWV WKH QHHGV RI WKH SUHVHQW ZLWKRXW FRPSURPLVLQJ WKH
DELOLW\RIIXWXUHJHQHUDWLRQVWRPHHWWKHLURZQQHHGV>@7KHPDLQFRQFHSWRIVXVWDLQDEOHGHYHORSPHQWLQPLQLQJ
DFWLYLWLHVLVWKHPDQDJHPHQWRIUHVRXUFHVLQVXFKDZD\WKDWWKH\FDQEHPLQHGE\IXWXUHJHQHUDWLRQV





PLQLQJ HPSKDVL]HG WKH LPSRUWDQFHRI FRQWLQXHG DQGRQJRLQJPLQHUDO H[SORUDWLRQ WHFKQRORJLFDO LQQRYDWLRQ DQG
HQYLURQPHQWDO UHKDELOLWDWLRQ >@$OODQ  GHILQHG VXVWDLQDEOHPLQLQJ LQ WKH FDVHVZKHUH WKH UDWH RIPLQHUDO
XVDJHGRHVQRWH[FHHGWKHFDSDFLW\WRILQGQHZUHVRXUFHVDFFHSWDEOHVXEVWLWXWHVRUUHF\FOLQJ>@2QWKHRWKHUKDQG
VXVWDLQDELOLW\ LQFOXGHV DQ HQYLURQPHQWDO FRPSRQHQW DQG PLQHUV VKRXOG WDNH FDUH RI WKH PLQHG ODQGV 7KH
FRQYHQWLRQDODSSURDFKZKHUHE\PLQHUVFDQDFKLHYHVXVWDLQDEOHGHYHORSPHQWE\HPEUDFLQJVRFLDOHQYLURQPHQWDQG
HFRQRPLF FRQFHUQV ZDV SUHVHQWHG E\ -DPHV LQ  >@ )ROFKL  GHYHORSHG D SURFHGXUH WR TXDQWLI\ WKH





UHYLHZHG WKH OLWHUDWXUH RQ VXVWDLQDEOH GHYHORSPHQW LQ WKH PLQLQJ LQGXVWU\ ZLWK WKH SXUSRVH RI SURYLGLQJ PLQH
RSHUDWRUVZLWK JXLGDQFHRQ LPSURYLQJ WKH VXVWDLQDELOLW\ RI WKHLU VLWHV >@2WKHUV VXFK DV2VDQORR HW DO 






RI WKH PLQH GHVLJQ >@ 3KLOOLSV  GHYHORSHG D PDWKHPDWLFDO PRGHO WR GHWHUPLQH WKH OHYHO RI VXVWDLQDEOH
GHYHORSPHQWLQPLQLQJRSHUDWLRQV>@'XHWRWKHDGYHUVHLPSDFWVRIPLQLQJRQWKHHQYLURQPHQWERWKGXULQJDQG
SDVWPLQLQJ RSHUDWLRQV5DKPDQSRXU	2VDQORR  XVHG DPDWKHPDWLFDOPRGHO EDVHG RQ WKH(QYLURQPHQWDO
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E\SULRULWL]LQJVXVWDLQDEOHGHYHORSPHQWFULWHULDDIIHFWLQJRSHQSLWPLQHGHVLJQDQGWKHQWKHULVNVRISURMHFWVKRXOG
EHLQDQDFFHSWDEOHUDQJHWREHDVVXPHGDVDMXVWLILHGUHDVRQIRULQYHVWPHQW
 'XH WR WKH VLJQLILFDQFH RI WKH XOWLPDWH SLW OLPLW GHVLJQ VWDJH LQ PRGHUQ RSHQ SLW PLQLQJ WKH SUHVHQW VWXG\
DWWHPSWV WR TXDQWLI\ VXVWDLQDEOH GHYHORSPHQW FULWHULD DIIHFWLQJ WKH RSHQ SLW PLQH GHVLJQ ,QLWLDOO\  FULWHULD RI
VXVWDLQDEOHGHYHORSPHQWDIIHFWLQJWKHRSHQSLWPLQHGHVLJQDUHLGHQWLILHGDQGWKHQDSUHIHUHQFHYRWLQJV\VWHP396
EDVHGRQ DPRGHO RI GDWD HQYHORSPHQW DQDO\VLV '($ LV DSSOLHG WRZHLJKW UDWKHU WKDQ WKH GHFLVLRQ WKHRU\7KH
GLIIHUHQFHEHWZHHQ WKLV396ZLWK VLPLODUFDVHV LQ WKHSDVW UHVHDUFKHV LV WKHSURFHVVRIFDOFXODWLQJ WKHZHLJKWVRI
UDQNLQJSODFHV7KLV396KDVDSSOLHGDPRGHORIGDWDHQYHORSPHQWDQDO\VLV '($ WRFDOFXODWH WKHZHLJKWV7KLV
'($PRGHO LVEDVHGRQ LPSRUWDQFH OHYHOV DV UDQNLQJSODFHV WRFDOFXODWH WKHZHLJKWV7KHUHXSRQ WKH VFRUHDQG
QRUPDOL]HGZHLJKWRIHDFKFULWHULRQKDVEHHQFDOFXODWHG
0LQHGHVLJQLQFRUSRUDWLQJVXVWDLQDEOHGHYHORSPHQWFULWHULD











HQYLURQPHQWDO HFRQRPLF DQG VRFLDO 6XVWDLQDELOLW\ LQ PLQH GHVLJQ DQG SODQQLQJ LV FRQVLGHUHG D FRVWHIIHFWLYH
PHWKRGWRUHGXFHWKHHQYLURQPHQWDOVRFLDODQGHFRQRPLFULVNVZKLFKLQFUHDVHVRSSRUWXQLWLHVGXULQJWKHPLQLQJOLIH
F\FOH











 $FFRUGLQJ WR WKH GHFLVLRQPDNLQJ PHWKRGV D JUHDW GHDO RI UHVHDUFK LV SHUIRUPHG UHFHQWO\ LQ RUGHU WR VROYH
SUREOHPVXVLQJPXOWLFULWHULDGHFLVLRQPDNLQJPHWKRG ,Q WKHPXOWLFULWHULDGHFLVLRQSUREOHPVHDFKDOWHUQDWLYH LV
HYDOXDWHGE\VHYHUDOFULWHULDDQGDOVRSULRULWL]LQJDOWHUQDWLYHVFDUU\RXWWKURXJKGHWHUPLQLQJWKHLPSRUWDQFHOHYHOVRI
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JURXSV WR UHGXFH WKH GLPHQVLRQV RI WKH SDLUHG FRPSDULVRQVPDWUL[ WKDW WKLV DSSURDFK KDV HYLGHQWO\ SUHYHQWHG D
FRPSDULVRQRI WKH LQGLYLGXDOFULWHULD LQ WKHGLIIHUHQWVXEJURXSVDQGVXIILFHG WRFRPSDUHFULWHULD LQHDFKVXEJURXS
DQGFRPSDUHJURXSVZLWKHDFKRWKHU)XUWKHUPRUHGHVSLWHXVLQJWKLVDSSURDFKWKHWLPHFRQVXPLQJFDOFXODWLRQKDV
VWLOO UHPDLQHG D PDMRU SUREOHP $VLGH IURP WKH $+3PHWKRG VRPH UHVHDUFKHUV KDYH DSSOLHG SUHIHUHQFH YRWLQJ
V\VWHP396 WRFDOFXODWH WKHZHLJKWVRIFULWHULDZKLFK UHGXFHG WKHFRPSXWDWLRQJUHDWO\KRZHYHU WKHZHLJKWVRI
UDQNLQJSODFHVZHUHGHILQHGLQDPDQQHUTXLWHVXEMHFWLYH7KHUHPDLQLQJDSSURDFKHVXVHGOLQJXLVWLFH[SUHVVLRQVWR
FDOFXODWH WKH ZHLJKWV LQGLFDWLQJ WKDW WKLV DSSURDFK DOVR VHHPV WR EH TXLWH VXEMHFWLYH 2Q WKH RWKHU KDQG WKH




GHDO ZLWK LW DJDLQ 7KLV VWXG\ LV DQ DWWHPSW WR RYHUFRPH WKH DERYH SUREOHPV DQG DFKLHYH UHVXOWV WKDW DUHPRUH





2QWKHRWKHUKDQG LQ WKLVDSSURDFK WKHGHFLVLRQPDNHUVVHWRQO\ WKHSULRULWLHV UDWKHU WKDQ WKHYDOXHRISULRULW\
DPELJXLW\LQWKHMXGJPHQWZLOOEHDOVRUHGXFHGLQDVLPSOHUPHWKRGRIIX]]\DSSURDFK)XUWKHUPRUHE\UHGXFLQJ
WKH FRPSXWDWLRQDO HIIRUW LQYROYLQJ DOO FULWHULDZLOO EH SRVVLEOH0RUHRYHU E\ WKLV DSSURDFK EHQHILWLQJ IURP WKH
DGYDQWDJHVRIJURXSGHFLVLRQPDNLQJZLWKDODUJHQXPEHURIGHFLVLRQPDNHUVZLOOEHHDVLO\DFFRPSOLVKHG
3.1. Preference Voting System (Pvs) 
 ,Q WKHVHV\VWHPVHDFKYRWHUVHOHFWVmFDQGLGDWHV IURPDPRQJnFDQGLGDWHVDQGDUUDQJHV WKHPIURPKLJKHVW WR
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%URGD.HQGDOO PHWKRG LV D ZHOONQRZQ PHWKRG LQ FDOFXODWLQJ WKH ZHLJKWV 7KLV PHWKRG DVVLJQV WKH ZHLJKWV 
  mmm WRmUDQNLQJSODFHVIURPWKHPRVWWRWKHOHDVWLPSRUWDQFHUHVSHFWLYHO\
,QWKLVPHWKRGWKHZHLJKWVDUHJHQHUDWHGVLPSO\EXWWKHFDOFXODWLQJSURFHVVLVTXLWHVXEMHFWLYH&RRNDQG.UHVV>@
KDYH DSSOLHG D GDWD HQYHORSPHQW DQDO\VLV '($ WR JHQHUDWH ZHLJKWV IRU 396 LQ RUGHU WR UHGXFH DSSO\LQJ WKH
VXEMHFWLYLW\ LQZHLJKWLQJSURFHVV WKDW LQ WKLV DSSURDFK WKH FDQGLGDWHVZHUH FRQVLGHUHGDV'HFLVLRQ0DNLQJ8QLWV
'08V'($PHWKRGLVEDVHGRQDOLQHDUSURJUDPPLQJWKDW&KDUQHVDQGKLVFROOHDJXHVSUHVHQWHGLWLQ7KLV
PHWKRGLVXVHGIRUHYDOXDWLQJWKHUHODWLYHHIILFLHQF\RIGHFLVLRQPDNLQJXQLWVZKLFKDUHGRLQJWKHVDPHWDVNV
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FULWHULD DUH DOVR FRQVLGHUHG EHFDXVH WKH ODFN RI DWWHQWLRQ WR WKHVH VXEFULWHULD LQ RSHQ SLW PLQH GHVLJQ FDXVHV
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pk ILILIL  VRWKDW^ `pk ILILIL  H[SUHVVHVWKHLPSRUWDQFHRIPRUHWROHVVDQG p LQGLFDWHVWKHQXPEHU
RILPSRUWDQFHOHYHOV7KHQWKHGHFLVLRQPDNHUVZLOOEHDVNHGWRHYDOXDWHWKHFULWHULDRQ p LPSRUWDQFHOHYHOV jkv LV
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& 6KDUHRI*'3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GHYHORSLQJ FRXQWULHV WKH ODFN RI DWWHQWLRQ WR WKH VXVWDLQDEOH GHYHORSPHQW DVSHFWV VLPXOWDQHRXVO\ FDXVHV
XQGHVLUDEOH LPSDFWV DQG SUHYHQWLQJ WKH VXVWDLQDEOH JURZWK LQ PLQLQJ %\ DQDO\VLQJ WKH ORFDO FRPPXQLWLHV
VXUURXQGLQJ WKH PLQHV LQ GHYHORSLQJ FRXQWULHV LW FDQ EH UHDOL]HG WKH ORZ OLYHOLKRRG VWDQGDUGV HQYLURQPHQWDO
SROOXWLRQVVRFLDODQRPDOLHVFULPHDQGXQHPSOR\PHQWDUHVLPLODULWLHVRIWKHVHUHJLRQV7KHUHDVRQLVDQHJOHFWRI
HQYLURQPHQWDODQGVRFLDODVSHFWVDORQJVLGHHFRQRPLFEHQHILWV





WKH IUDPHZRUNRIVXVWDLQDELOLW\2Q WKHRWKHUKDQGVXVWDLQDEOHPLQHGHVLJQ LQFOXGHVGHWHUPLQLQJ WKHXOWLPDWHSLW












,W LV ZRUWK PHQWLRQLQJ LW LV QHFHVVDU\ WR FRQVLGHU WKH WKUHH PDLQ FULWHULD HQYLURQPHQWDOO\ HFRQRPLFDOO\ DQG
VRFLDOO\VLPXOWDQHRXVO\ZLWKWKHVDPHVKDUHRIWRGHVLJQLGHDOO\LQVXVWDLQDEOHGHYHORSPHQWIUDPHZRUNEXWWKH
DXWKRULQWHQWLRQRIWKLVVWXG\LVQRWWKHSUHVHQWDWLRQRIDGHFLVLYHPHWKRGIRUHVWLPDWLQJDQGDSSO\LQJDOOWKHFRVWV
DQG UHYHQXHV DVVRFLDWHG ZLWK WKH HQYLURQPHQWDO HFRQRPLF DQG VRFLDO FULWHULD UDWKHU LQFUHDVLQJ DWWHQWLRQ WR WKH
PLQLQJDFWLYLWLHVLQDFFRUGDQFHZLWKVXVWDLQDEOHGHYHORSPHQW
&RQFOXVLRQ
 7KH LVVXHRI VXVWDLQDEOHGHYHORSPHQW FKDQJHG WKH WUDGLWLRQDO GHILQLWLRQRIPLQLQJ DQGEULQJ IRUZDUG WKH WHUP
PRGHUQ PLQLQJ ZKLFK LV FRPSRVHG RI ILYH SULQFLSOHV LQFOXGLQJ 3URVSHFWLQJ ([SORUDWLRQ ([SORLWDWLRQ 0LQH
FORVXUH DQG 5HFODPDWLRQ 6LQFH FRQVLGHULQJ WKH VXVWDLQDELOLW\ LVVXHV LQ WKH PLQH GHVLJQ VWDJH LV DQ DSSURSULDWH
PHWKRG WR UHGXFH WKH HQYLURQPHQWDO VRFLDO DQG HFRQRPLF ULVNV OLIH DQG HQKDQFHRSSRUWXQLWLHVZKLOHPLQLQJ DQG
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SRVWPLQLQJKHQFHLQWKLVVWXG\DIWHULGHQWLILFDWLRQRIVXVWDLQDEOHGHYHORSPHQWFULWHULDDIIHFWLQJXOWLPDWHSLWOLPLWV




LQGXVWU\ DV PXFK DV SRVVLEOH DQG WKH JRYHUQPHQW FDQ FRQFHGH D SDUW RI WKH WDVNV LQ WKH ILHOG RI VRFLDO DQG
HQYLURQPHQWDO LVVXHV WR WKH PLQLQJ FRPSDQLHV LQ DGGLWLRQ WR WKH DFFXUDWH PRQLWRULQJ RI PLQLQJ DFWLYLWLHV 7KH
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